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(54) SINTERED COMPACT FOR TOOL AND ITS PRODUCTION 
(57)Abstract 

PURPOSE: To provide a sintered compact for tool capable of low-temp, sintering and causing neither breaking nor 
abnormal wear of tip at the time of high-speed matching by adding specific amounts of monoclinic Zr02 having 
specific grain size to AI203 in which SiC whiskers and Zr02 fibers are incorporated. 

CONSTITUTION: This sintered compact for tool is produced by sintering a powder mixture which consists of 1- 
10wt% monoclinic Zr02 of <1000&angst; average grain size and 90-99wt% AI203 containing 5-20vol.% SiC 
whiskers or/and Zr02 fibers. Since Zr02 enables the low-temp, sintering of AI203 and is uniformly dispersed in 
the surface of AI203 grains, and further, at the time of sintering, Zr02 absorbs impurity components in AI203 and 
also forms solid solutions together with AI203. grain boundaries are firmly bound When the average grain size of 
Zr02 is >1000&angst;. uniform dispersion into AI203 cannot be attained, and, as to the additive quantity of Zr02, 
grain boundary binding power is insufficient when it is <1X and, on the other hand, the effect caused by increased 
amount of Zr02 cannot be attained when it exceeds 10%. SiC whiskers and ZrO 2 fibers are added principally in 
order to increase the toughness of the sintered compact 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



©Int. CI. s 

C 04 B 35/10 



® B * S # ft 'jy ( J P ) © # MB _ _ 

&H4tl*&^ (a) ¥3-12355 



ire 



8924-4 G 



3^(1991)1^ 2-1 B 



@# E3 ¥1-143112 

@fcB JQ ¥ 1 (1989) 6 ^ 7 B 

ft B % t& ftfttftMrHgaaiBr 1 # 1 ^ =MxjB*s;Atfcjy* 

3fc fttAWilflk^jlt BT 1 * 1 # Elil*^^ 

£ J2:^ilrj2;jftr^SIZ.M : i^rBT4T@ 6 #22^- =»«Tyft 

* # Ui * »' - tt$jl|0MffiKffi&^MlTS8#& EgfiX^^ 

©Hi m A Elllift^^ mm^5WBBE*.<D^2T§5#14f 

fl- 1 * 



m # * tt 



i » w © * & 

i a m n » * a * « x s s- & 
2. a 

(1) f^afiiuHojiaToaifszro, 

l~10fi*fc c% SiC9 / x*Xtt/a 
0fZr0 a 7r -f /< * 5-2 0#«aJ£*TbT 
S A/,0, 9 0-9 92*«tfl3a#e*ft, 

(2) ¥%ttf liU 0 0 0 AaTOiffSZrO, 
1-1 0 £ * c x 5IC9 v'x*J[tt/S 

Z r O a 7 r -f /< * 5 - 2 Ottfc&^tT 
tt 5 A< B 0 3 9 0-9 9S*9l5t<0a#»*% x 

& » u ^ & , a s % u< tt^sit^xjist: 
* x i s o 0TjaToB*-eiBff»a r*c 
t * ft « fc f 5 X A « ft « * <o H % 2f & . 

s. 38 w <o » * r 

*35i8tt. i Aft SS8 # a » * » SSS i* 



< 

5 5 » ? ^ tt jf a « x a « ^» a be ^ ic h: ^< 

T S *. it St < 9 ft « » l, ic < t,-. ff * *» * 5 s. 

a a x ft * m ic « & j£ t * s *t at * t a ft <,t 
e i> fc * ic x » u s ^ c ^ 5 h a * s . tie 

Sftzro^a^-je-a-fcxA^iaKs^T^ 

9 (ftSB 6 1-54 3 l.f^K) , * 
A^O, I: S i C 9 ^ * i ^ UD h tz AI^JRfc 

(teste, ris%t 2^ 

JK£«£*P&I85S[^fSlgj PS 9, 1 9 8 7 
. 

<8!5 4'SftlJ;5i:t5aa> 

1/ 4> I 4 4t 6 , ft«OZrO,(»*ai9i) 
**JB^fcA<,o,X«tat*»MxAfrl/TH 



-321- 



ZrO a li Al 8 0, IC tt^Kfttffc < R 

o 1 l o o«c#fitc]E3-S^tmS«t(0^ 
€&tc:#bT&9#0#: 

SftftfttfSt&fc**, «EicKbT;jg$fc 
T tt E ffc o * » , *«flE*§*>HHfc*-*T^ 

t«R, «M#Tfc*Fe 2: o K £ ic J: t>. x 
S » IS ft a* b N ttJg-c*fct^i^5Hffl** 

AS o 



« . ¥ftt£?g *f 1 0 0 o A^iTolfta 
ZrQ, « Al a O, it SSiP r 5' £ tC ± $ % Ai 2 0 3 

«> K ifttSfeH tc ^nscMctt * *> * 

& t a , - ® tc , ft tra ft »f x t<> € ts it a *s 
a*ft-f5«a***-sft*v a ft * & < 

b t & fi ft i&mfc-r * * tit i> * 

a*. ttt»aft^'ffii^a^x testae igois^ 
*«a^/*ae>. xAtbTttfflbfcs. n sue 

IS & & A* K IS b * £ « A« IF b t 5 H S3 A< 

A* 1 0 0 0 A H T O # ft 11 Z r 0 2 ft A < 2 O a tc ?Js 

0 5 J: ? ic t ^ 4 (O "C * 5 o 

t t T x IE ZrO^iO^^fi^g & 10 0 0 



XA»«tt#©*J«tt*¥*«*g** 1000A 

? ^X^Xtt/ft^ZrO^T -f ;1 ft 5 — 2 0 

0 — 9 9 

i OK£>&5fc ft ^ «*!/T45t fc ft df«i 

b, ifclAIS^^oSSS^ioliatt, 

J F*& : ?gA< 1 0 0 0A£JlTom«SZrO a 1-10 
M*96 SiCO f x*Xtt/ftDfZrO : 7 
T < rc ft 5 - 2 0*«%^f A/ 2 0 3 
9 0-9 9fiI%tOli^t}*ft % b * 

a t <o a ft t id s. ««ti: t ft#»tr*o 

91 V Ai t 0 3 tc 3& Jo E f 5 ZrO a t tx\ 
T ^ * © ¥ ft & ? g ft 1 0 0 0 A &T £#l£ 

rso^an^o tonttiKZro^ 

*«Hr5*OT"ttfc< % A i 2 0 3 

ft Rjfi& t r 5 *> t * 5 o Tfc*>5, *5333 

fc*T*b> 3fc <o J: 5 tc Y 2 o 3 « eo 

*SE«3Hft»^T*a:»T«3gUfcl4«*r 
1 000 *£l±OZrO a 85fcOS&aDTMi % * $3 
E A*§ffi i: bt^5 Al 8 0 3 tfc?^ <Dft — 

*35iB tc ^ r tt , A/ 3 o 3 iK^? <o 35 
M tc ft- ic # ffc $ * a (C , £>*u a ^ r 

b i> 0 * b x , & 5£ Si $ , £ « b ® # tf: x 

A^QjOSIlCffjaZrOjitft-Ka-f ^ 

*-*t fc«ffl ft M b r v> s . 

±K Zr0 2 t A/ 2 O a fc OB« ft s ^fttfi^g 
*5 1- 0 0 0 A £1 T O * » « Z fO t ft 1-1 OS 
A/ t 0 3 ft9 0-9 9«S%tKS 

»«* i aa«csfiabTjgFib< <r *» & t * 



-322- 



AHTl^5tt#^ f& & U J: 5 tc , X» 

US"* & fcftie* £ ft & # 

»a«f oKStc J: -^TlOtSo T % 
B W X A * Utt, , 

^ C? x *^55Ttt, SiC * x * ^ Z r 0, 

7r.YA*o-fi$/®gH:' { *> * s 7 
x * h it) &fzS^$<n*Bzm?zx5ic 
btz 0 9i * tX \ r x * * h ii: l tc 2 ^ # 
fcifctfcbT^ 7 x * h hj o ± * v> * © * ffi 

&ai-f * J: 5 It % SiC* /"x tt 

Z r0 2 7r -f^03SJp*0«^*l2 0 # * # 



«OA# 2 0 3 Ml»UT 5-2 0 fSO 

tfffS l^o tnii, 5 *»^£tTTti % is 
X ic ^ r S i C->/x*o»^ N « M # £ 

©EfctC *$S£l,fc b.ZrO t 7 

* r> h^Ux&^H I P (hot isostttie prtt 
: » B P * BE fcl £E ) &u:i:5»»^^^v^ N 

rt&E* i s o otaTTUtitsuft^ 

5. ± 82 Jfc ffi K * 1 5 0 0 t5£lTteR56T 
5 <o tt N tfl&bteJtStcx^o^fcftfcjSES 

& g *f a *> ^ is ^ a i 1 1> *t > i 5 o o r: 



<n ft 

¥^tftgri* 1000A&T'e©Jg#**20% 

<OZr0 2 (0$Efl)ZrO a «/;K 

Am, £ 2 MOSiCO < X * > 

¥ $ IS l^m, //m<0Zr0 2 

r> t A n * g « t LTffll^ x TEIl £ tc 

S5 * <o tfi fi* tc E b , M ic tK , ^ ^ > 9 

4» T * * (E^^ o o kg t / erf) 

I'vUSl/fc, ^ (OSt^ ci - r x ^ 9 
-f (I SOEf SNMN43Z ( ft J* & & 
1 2. 7 « X 1 2. 7 m X 4. 7 6 « , a - if£ 



o 8 BJ # ; SCM2 2 0 (H t 3 0 0 g|) 

<*150X4O0 / ) 
° 2fc & : 2 0 0 m / m i a 
o «J b i£ A : 1. 5 «. 
ojg !?:0.2w/rev. 

v, = o.^fctt-jteOMgEd ( m ) 0 

a • & ^ » «f « « * *c * ^ 0 j 





® a a « (voi%) 




Y B -a Aim 


/10jr 




A* J) 

2 3 


ZrO 

MS) 




Zr0 2 >-f>C 




100 


— 


— 




1550 


550 


— . 


t 
i 
i 
i 

is 
m 

i 
i 
i 


2 


9a o 


LO 


- 


— 


1500 


4800 


3jr 


3 


97.0 


3.0 


• - 


— 


1500 


5000 


Vr 


4 


9a o 


1GL0 , 


— J 


— 


1500 


5000 


\* 


5 


80.0 


2a 0 




— 


1500 


4500 


25r 


6 


92 " 


1 0 


5. 0 . 




1500 


5000 


0 


\ 

IS 

m 

r j 

1 


*> 


$7 


3. 0 


10. 0 




1500 


5500 


o 


D 

5 


77 


3. 0 


2a o 




1500 


4500 


o 


Q 


67 


3 0 


3a o 




1500 


500 


o 


*a 
m 
ft 


1 0 


92 


3.0 




5.0 


1500 


5100 


Vr 


t 

i 

« 

m 

i 

4 


1 1 


87 


3.0 




iao 


1500 


5300 


0 


1 2 


n 


3.0 




20.0 


1500 


5000 


3y 


1 3 


87 


3.0 




3a o 


1500 


1500 


ey 


t 

m 

m 

# 
i 


JLi 

1 s 




10 


iao_ 

r0 2 «1 




1550 


_ _500_ 
4700 


Vr 



Si3E<olS*J:!isE» ffi # a* s i c * v 
x*, ZrO,7T ^*dItU<,Q,i:S 
l,TZ.r(\l~l 0ll%O»t ( It 6 ~ 7 & 

? fc l o~i 2) % «B^oH:R«!MtRl 
T ffi it «I fflfe IB * * U o 
< »««»«> 

a±&460!fc#K:RS5>fcJ: 5 tc * 3S U3 ie 

aauini^Kttfflufca-s-, « n * £ t& * 

»»TJ ft 5 t IV* » * * * * 5 • 

19 » ffi « A 

« S A 

#3± 36 5 3? 



-324- 



